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(54) Title: A3 ADENOSINE RECEPTOR AGONISTS 


(57) Abstract 

The present invention provides N 6 -benzyladenosine-5*-N-uionamide and related substituted compounds, particularly those containing 
substituents on the benzyl and/or uronamide groups, and modified xanthine ribosides, as well as pharmaceutical compositions containing such 
compounds. The present invention also provides a method of selectively activating an A3 adenosine receptor in a mammal, which method 
comprises acutely or chronically administering to a mammal in need of selective activation of its A3 adenosine receptor a therapeutically 
effective amount of a compound which binds with the A3 receptor so as to stimulate and A3 receptor-dependent response. 
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WHAT 15 CLAIMED IS : 

1. A compound of the formula 



OH OH 


wherein R x is R^R^Ct^O) or HOR c , wherein R a and R b may be 
the same or different and are selected from the group 
consisting of hydrogen, Ci-C±o alkyl, amino, Ci-C 10 
haloalkyl, C^-Cxo aminoalkyl, C^-Cio boc-aminoalkyl, and 

10 C 3 -C 10 cycloalkyl, or are joined together to form a 

heterocyclic ring containing two to five carbon atoms, 
and R c is selected from the group consisting of C^-Cxo 
alkyl, amino, C^-C^q haloalkyl, Ci-C 10 aminoalkyl, Ci-C 10 
boc-aminoalkyl, and C 3 -C 10 cycloalkyl, R 2 is selected from 

15 the group consisting of hydrogen, halo, C^-C^q 

alkylethers, amino, C^-Ck) alkylamino, C 2 -C 10 alkenes, C 2 - 
C 10 alkynes, thio, and C^-Ck) alkylthio, and R 3 is 
selected from the group consisting of R- and S- 1- 
phenylethyl, an unsubstituted benzyl group, and a 

20 phenylethyl or benzyl group substituted in one or more 
positions with a substituent selected from the group 
consisting of C^-C^ alkyl, amino, halo, C^C 10 haloalkyl, 
nitro, hydroxy, acetamido, Ci~C 10 alkoxy, and sulfo. 

25 2. The compound of claim 1, wherein R a is 

R^^Cf^O) , wherein R a and R b may be the same or different 
and are selected from the group consisting of hydrogen, 
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c i" c io alkyl, amino, ^-i"^io haloalkyl, C^-C^q aminoalkyl, 
and C 3 -C 10 cycloalkyl, R 2 is selected from the group 
consisting of hydrogen, halo, C X 'C 10 alkylethers, amino, 
c 2" c io alkenes, and C 2 -C 10 alkynes, and R 3 is selected from 
5 the group consisting of R- and S- 1 - phenyl e thy 1 # an 
unsubstituted benzyl group, and a benzyl group 
substituted in one or more positions with a substituent 
selected from the group consisting of C^C^ alkyl, amino, 
halo, Ci-CiQ haloalkyl, nitro, hydroxy, acetamido, C^-C^ 
10 alkoxy, and sulfo. 

3 . The compound of claim 2 , wherein R 2 is hydrogen 
or halo, 

15 4 . The compound of claim 2 , wherein R a is hydrogen 

and R 2 is hydrogen. 

5* The compound of claim 4, wherein R 3 is 
unsubstituted benzyl. 

20 

6. The compound of claim 5, wherein R b is a C^-C^q 
alkyl or C 3 -C 10 cycloalkyl. 

7. The compound of claim 6, wherein R b is a C^-C^ 
25 alkyl. 

8 . The compound of claim 7 , wherein R b is methyl . 

9. The compound of claim 4, wherein R 3 is R-l- 
30 phenylethyl, S-l-phenyl ethyl, or a substituted benzyl. 

10. The compound of claim 9, wherein R b is a C^C^ 
alkyl or C 3 -C 10 cycloalkyl. 

35 11. The compound of claim 10, wherein R b is a Ci* 

C 10 alkyl. 
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12. The compound of claim 11, wherein R b is methyl 
or ethyl. 

13 . The compound of claim 12 , wherein R 3 is a 
5 substituted benzyl . 

14 „ The compound of claim 13 , wherein R 3 is a 
benzyl substituted in one or more positions with a 
substituent selected from the group consisting of halo, 
10 amino, acetamido, C^C^ haloalkyl, and sulfo. 

15. The compound of claim 14, wherein R 3 is a halo- 
substituted benzyl. 

15 16. The compound of claim 15, wherein the compound 

is N 6 -3-iodobenzyl-5 1 -N-methylcarboxamidoadenosine. 

17. The compound of claim 2, wherein R a and R b may 
be the same or different and are selected from the group 

20 consisting of hydrogen and C^Cxq alkyl. 

18. The compound of claim 1, wherein R± is 
R a R b NC(=0), wherein R a and R b may be the same or different 
and are selected from the group consisting of hydrogen, 

25 C2-C 10 alkyl, amino, C x -C 10 haloalkyl, C^C^ aminoalkyl, 
and C 3 -C 10 cycloalkyl, R 2 is selected from the group 
consisting of halo, C^-C^ alkylethers, amino, C x -C 10 
alkylamino, C 2 -C 10 alkenes, C 2 -C 10 alkynes, thio, and C x - 
C 10 alkyl thio, and R 3 is selected from the group 

30 consisting of R- and S- 1- phenyl ethyl, an unsubstituted 
benzyl group, and a benzyl group substituted in one or 
more positions with a substituent selected from the group 
consisting of C x -C 10 alkyl, amino, halo, C^-Cxo haloalkyl, 
nitro, hydroxy, acetamido, C x -C 10 alkoxy, and sulfo. 
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19. The compound of claim 18, wherein R a is 
hydrogen and R 2 is halo, C^-C^q alkylamino, or C^-C^o 
alkylthio. 

5 20 . The .compound of claim 19 , wherein R 3 is a 

substituted benzyl. 

21. The compound of claim 20, wherein R b is a Cx-C 10 
alkyl . 

10 

22. The compound of claim 21, wherein said compound 
is selected from the group consisting of 2-chloro-N 6 - (3- 
iodobenzyl) -9- [5- (methylamido) - P-D-ribofuranosyl] - 
adenine , N 6 - ( 3 - iodobenzy 1 ) - 2 - me thy lamino - 9 - [ 5 - 

15 (methylamido) - P-D-ribofuranosyl] -adenine, and N 6 - (3- 
iodobenzyl) -2-methylthio-9- [5- (methylamido) - p-D- 
ribof uranosyl ] - adenine . 

23. The compound of claim 2, wherein R 2 is a C 2 -C 10 
20 alkyne of the formula R'-C^C- where R' is a C^-Cg alkyl. 

24 . A compound selected from the group consisting 
of N 6 - benzyl adenosine- 5 1 -N- alky luronamide-N 1 - oxide and N 6 - 
benzyl adenosine -5 1 - N-dialkyluronamide-N 1 - oxide . 


25 


25. A compound of the formula 



OH OH 


WO 95/02604 


PCT7US94/07835 


156 

wherein X is 0 or S, ^ is R^^C^O) or HOR c , wherein R a 
and R b may be the same or different and are selected from 
the group consisting of hydrogen, Ci-C 10 alkyl , amino, C x - 
C 10 haloalkyl, C^C^ aminoalkyl, and C 3 -C 10 cycloalkyl, or 
5 are joined together to form a heterocyclic ring 

containing two to five carbon atoms, and R c is selected 
from the group consisting of C^-C^q alkyl, amino, C^-C^q 
haloalkyl, C^-C^q aminoalkyl, C^C^q boc- aminoalkyl, and 
c 3" c io cycloalkyl, R 2 and R 3 may be the same or different 

10 and are selected from the group consisting of C!-C 10 

alkyl, R- and S- 1 -phenyl ethyl , an unsubstituted benzyl 
group, and a phenylether or benzyl group substituted in 
one or more positions with a substituent selected from 
the group consisting of C^-C^o alkyl, amino, halo, C^-C^q 

15 haloalkyl, nitro, hydroxy, acetamido, C^C^ alkoxy, and 
sulfo, and R 4 is selected from the group consisting of 
halo, benzyl, phenyl, C 3 -C 10 cycloalkyl, and Ci-Cio 
alkoxy, with the proviso that if X * O, R x is HOCH 2 , 
R 4 ~ H, then R 2 and R 3 are not C X 'C 4 alkyl. 

20 

26. The compound of claim 25, wherein X is O, R x is 
R a R b NC(=0), wherein R a and R b may be the same or different 
and are selected from the group consisting of hydrogen, 
c i" c io alkyl, amino, C^C^ haloalkyl, C^C^ aminoalkyl, 

25 and C 3 -C 10 cycloalkyl, R 2 and R 3 may be the same or 

different and are selected from the group consisting of 
c i" c io alkyl* R- and S- 1- phenyl ethyl, an unsubstituted 
benzyl group, and a benzyl group substituted in one or 
more positions with a substituent selected from the group 

3 0 consisting of Ci-C^ alkyl, amino, halo, C^-Clo haloalkyl, 
nitro, hydroxy, acetamido, C^-C^q alkoxy, and sulfo, and 
R4 is selected from the group consisting of halo, benzyl, 
phenyl, and C 3 -C 10 cycloalkyl. 
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27. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of the compound of claim 1. 

5 28. A pharmaceutical composition comprising a 

pharmaceutically acceptable carrier and a therapeutically 
effective amount of the compound of claim 2. 

29. A pharmaceutical composition comprising a 

10 pharmaceutically acceptable carrier and a therapeutically 
effective amount of the compound of claim 24. 

30. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 

15 effective amount of the compound of claim 25. 

31. A pharmaceutical composition comprising a 
pharmaceutically acceptable carrier and a therapeutically 
effective amount of the compound of claim 26. 

20 

32. A method of selectively activating an A 3 
adenosine receptor in a mammal, which method comprises 
administering to a mammal in need of selective activation 
of its A 3 adenosine receptor a therapeutically effective 

25 amount of a compound which binds with the A 3 receptor so 
as to stimulate an A 3 receptor -dependent response. 

33. The method of claim 32, wherein said compound 
has the formula 
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OH OH 


wherein R x is I^R^Cf-O) or HOR c , wherein R a and R b may be 
the same or different and are selected from the group 
5 consisting of hydrogen, C^-Cxo alkyl, amino, C^-Ck) 

haloalkyl, Cx-C^ aminoalkyl, Ci~C 10 boc- aminoalkyl, and 
c 3" c io cycloalkyl, or are joined together to form a 
heterocyclic ring containing two to five carbon atoms, 
and R c is selected from the group consisting of C^-Ck) 

10 alkyl, amino, C^-Cio haloalkyl, C^-Cxo aminoalkyl, and C 3 - 
c io cycloalkyl, R 2 is selected from the group consisting 
of hydrogen, halo, C^-Clo alkylethers, amino, C^-Ck) 
alkylamino, C 2 -C 10 alkenes, C 2 -C 10 alkynes, thio, and C x - 
C 10 alkyl thio, and R 3 is selected from the group 

15 consisting of R- and S- 1-phenylethyl, an unsubstituted 
benzyl group, and a phenylethyl or benzyl group 
substituted in one or more positions with a substituent 
selected from the group consisting of C^-Ck) alkyl, amino, 
halo, Ci-C 10 haloalkyl, nitro, hydroxy, acetamido, C^-C^o 

20 alkoxy, and sulfo. 

34. The method of claim 33, wherein R x is 
R a R b NC(=0), wherein R a and R b may be the same or different 
and are selected from the group consisting of hydrogen, 
25 Ci-CiQ alkyl, amino, Ci-C 10 haloalkyl, C^-C^) aminoalkyl, 
and C 3 -C 10 cycloalkyl, R 2 is selected from the group 
consisting of hydrogen, halo, Ci-C 10 alkylethers, amino, 


WO 95/02604 


PCT/US94/07835 


159 

C 2 -C 10 alkenes, and C 2 -C 10 alkynes, and R 3 is selected from 
the group consisting of R- and S- 1 -phenyl ethyl , an 
unsubstituted benzyl group, and a benzyl group 
substituted in one or more positions with a substituent 
5 selected from the group consisting of C^-C^q alkyl, amino, 
halo, Ci-Cxo haloalkyl, nitro, hydroxy, acetamido, C!-C 10 
alkoxy, and sulfo. 

35. The method of claim 32, wherein the compound is 
10 selected from the group consisting of N 6 -benzyladenosine- 

5 1 -N-alkyluronamide-N 1 - oxide and N 6 -benzyl adenosine- 5 1 -N- 
dialkyluronamide - N 1 - oxide ♦ 

36. The method of claim 32,. wherein said compound 
15 has the formula 



OH OH 


wherein X is O or S, R x is R^^C^O) or HOR c , wherein R a 
and R b may be the same or different and are selected from 

20 the group consisting of hydrogen, alkyl, amino, Q x - 

.C 10 haloalkyl, Cx-CiQ aminoalkyl, C^-Clo boc- aminoalkyl, 
and C 3 -C 10 cycloalkyl, or are joined together to form a 
heterocyclic ring containing two to five carbon atoms, 
and R c is selected from the group consisting of C\-C 10 

25 alkyl, amino, C^C^q haloalkyl, C^-Ck) aminoalkyl, and C 3 - 
Cio cycloalkyl, R 2 and R 3 may be the same or different and 
are selected from the group consisting of Cx'C 10 alkyl, R- 
and S- 1-phenylethyl, an unsubstituted benzyl group, and 
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a phenylether or benzyl group substituted in one or more 
positions with a substituent selected from the group 
consisting of C^C^ alkyl, amino, halo, Cx-C 10 haloalkyl, 
nitro, hydroxy, acetamido, Ci-C 10 alkoxy, and sulfo, and 
5 R 4 is selected from the group consisting of halo, benzyl, 
phenyl, C 3 -C 10 cycloalkyl, and C x -C 10 alkoxy. 


10 and are selected from the group consisting of hydrogen, 
c i" c io alkyl, amino, C^-C^ haloalkyl, C x -C 10 aminoalkyl , 
and C 3 -C 10 cycloalkyl, R 2 and R 3 may be the same or 
different and are selected from the group consisting of 
c i~ c io alkyl, R- and S- 1- phenyl ethyl, an unsubstituted 

15 benzyl group, and a benzyl group substituted in one or 

more positions with a substituent selected from the group 
consisting of C^C^ alkyl, amino, halo, ^-C^ haloalkyl, 
nitro, hydroxy, acetamido, C^-C^o alkoxy, and sulfo, and 
R 4 is selected from the group consisting of halo, benzyl, 

20 phenyl, and C 3 -C 10 cycloalkyl, 

38. The method of claim 32, wherein said compound 
has the f ormula 


wherein R x is R^&RCi^O) or HOR c , wherein R a and R b may be 
the same or different and are selected from the group 
consisting of hydrogen, C^-Cxo alkyl, amino, Ci-C 10 


37. The method of claim 36, wherein X is O, R x is 
R a R b NC(=0) , wherein R a and R b may be the same or different 


OH 



OH OH 
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haloalkyl, C^C^ aminoalkyl, C x -C 10 boc-aminoalkyl , and 
c 3" c io cycloalkyl, or are joined together to form a 
heterocyclic ring containing two to five carbon atoms, 
and R c is selected from the group consisting of Ci-C 10 
5 alkyl, amino, C^-Cio haloalkyl, C^-C^q aminoalkyl, and C 3 - 
Cio cycloalkyl, and R 2 is selected from the group 
consisting of hydrogen, halo, C^-Ck) alkylethers, amino, 
c i~ c io alkylamino, C 2 -C 10 alkenes, C 2 -C 10 alkynes, thio, 
and Cx-C^o alkyl thio. 

10 

39. The method of claim 38, wherein R x is 
R a R b NC(=0), wherein R a and R b may be the same or different 
and are selected from the group consisting of hydrogen, 
c l" c io alkyl, amino, Ci-Cxo haloalkyl, Cj,-C 10 aminoalkyl, 

15 C ± -C 10 boc- aminoalkyl, and C 3 -C 10 cycloalkyl, and R 2 is 

selected from the group consisting of hydrogen, halo, C r - 
C 10 alkylethers , amino , C 2 - C 10 alkenes , and C 2 - C 10 alkynes . 

40. The method of claim 39, wherein R a is hydrogen. 
20 and R 2 is hydrogen. 

41. The method of claim 40, wherein R b is a C^C^o 
alkyl . 

25 42. The method of claim 41, wherein R b is methyl or 

ethyl . 

43. The method of claim 40, wherein R b is a C 3 -C 10 
cycloalkyl . 

30 

44. The method of claim 43, wherein R b is 
cyclopropyl.. 

45. The method of claim 40, wherein R b is a C^-C^o 
35 aminoalkyl. 


WO 95/02604 


PCT/US94/07835 


162 

46. The method of claim 40, wherein R b is a C!-C 10 
aminoethyl . 

47. The method of claim 40, wherein R b is a C^C^o 
5 boc - aminoalkyl . 

48. The method of claim 47, wherein R b is boc- 
aminoethyl . 

10 49. The method of claim 40, wherein the compound is 

selected from the group consisting of 5 ' -N- 
aminoethylamino-carboxamidoadenosine and S'-N-boc- 
aminoethylamino- carboxamidoadenosine . 

15 50. The method of claim 40, wherein R b is hydrogen. 

51. The method of claim 32, wherein said compound 
is a 1, 3 -R2R2- xanthine- 7 -riboside, wherein R x and R 2 may 
be the same or different and are selected from the group 
20 consisting of hydrogen, C^-Ck) alkyl, amino, C^C^ 
haloalkyl, Cx-C^o aminoalkyl, benzyl, and C 3 -Cxo 
cycloalkyl, or are joined together to form a heterocyclic 
ring containing two to five carbon atoms. 

25 52. The method of claim 51, wherein said compound 

is a 1, 3- R 2 R 2 - xanthine- 7 -riboside, wherein R x and R 2 may 
be the same or different and are selected from the group 
consisting of hydrogen, C^-Cxo alkyl, amino, C^C^ 
haloalkyl, C^-C^q aminoalkyl, benzyl, and C 3 -C 10 

30 cycloalkyl. 

53. The method of claim 52, wherein said compound 
is a 1, 3-dialkylxanthine- 7- riboside. 

35 54. The method of claim 52, wherein said compound 

is 1, 3- dibutylxanthine - 7- riboside. 
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55. The method of claim 32, wherein said compound 
is a 5 ' -R 3 -l, 3 -R X R 2 -xanthine- 7- riboside, wherein R x and R 2 
are selected from the group consisting of hydrogen, C^C 10 
alkyl, amino, C^-Cio haloalkyl, C^-Cio aminoalkyl, benzyl, 

5 and C 3 -C 10 cycloalkyl, or are joined together to form a 
heterocyclic ring containing two to five carbon atoms, 
and R 3 is selected from the group consisting of C^-C^q 
alkoxycarbonyl and aminocarbonyl , wherein the amino group 
is unsubstituted or substituted at one or more positions 
10 with a Ci~C 10 alkyl. 

56. The method of claim 55, wherein said compound 
is a 5 1 -R3-1, 3- R3R2 -xanthine- 7 -riboside, wherein R-± and R 2 
are selected from the group consisting of hydrogen, C^C^ 

15 alkyl, amino, C^-C^) haloalkyl, Ci-C 10 aminoalkyl, benzyl, 
and C 3 -C 10 cycloalkyl, and R 3 is selected from the group 
consisting of Ci~C 10 alkoxycarbonyl and aminocarbonyl, 
wherein the amino group is unsubstituted or substituted 
at one or more positions with a C^-C^o alkyl. 

20 

57. The method of claim 56, wherein said compound 
is a 5 1 -R 3 - 1,3 -dibutylxanthine- 7 -riboside, wherein R 3 is 
selected from the group consisting of C^-C^q 
alkoxycarbonyl and aminocarbonyl, wherein the amino group 

25 is unsubstituted or substituted at one or more positions 
with a Ci'C 10 alkyl. 

58. The method of claim 57, wherein said compound 
is 5 1 -methylaminocarbonyl-1, 3 -dibutylxanthine- 7 -riboside. 

30 

. 59. The method of claim 51, wherein said compound 
is chronically administered. 

60. The method of claim 55, wherein said compound 
35 is chronically administered. 
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61. The method of claim 58, wherein said compound 
is chronically administered. 

62. The method of claim 32, wherein said mammal has 
5 or is at risk of having a condition, disorder, or disease 

state associated with the cellular release of inositol - 
1,4, 5 -triphosphate or diacyl glycerol . 

63. The method of claim 32, wherein said mammal has 
10 or is at risk for hyperactivity and said compound in 

binding to said A 3 adenosine receptors functions as a 
locomotor depressant. 

64. The method of claim 32, wherein said mammal has 
15 or is at risk for hypertension and said compound in 

binding to said A 3 adenosine receptors functions as a 
hypotensive agent. 

65. The method of claim 32, wherein said mammal has 
20 or is at risk for anxiety and said compound in binding to 

said A 3 adenosine receptors functions as an anxiolytic 
agent . 

66. The method of claim 32, wherein said mammal has 
25 or is at risk for cerebral ischemia and said compound in 

binding to said A 3 adenosine receptors functions as a 
cerebroprotectant . 

67. The method of claim 32, wherein said mammal has 
30 or is at risk for seizures and said compound in binding 

to said A 3 adenosine receptors functions as an 
antiseizure agent. 

68. An assay which comprises providing a compound 
35 of claim 1 which has been labeled, contacting a sample 

with said labeled compound under conditions sufficient to 
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effect binding between said . labeled compound and a 
component of said sample, and determining whether said 
binding occurred. 

5 69 . An assay which comprises providing a compound 

of claim 24 which has been labeled, contacting a sample 
with said labeled compound under conditions sufficient to 
effect binding between said labeled compound and a 
component of said sample, and determining whether said 
10 binding occurred. 

70. An assay which comprises providing a compound 
of claim 25 which has been labeled, contacting a sample 
with said labeled compound under conditions sufficient to 
15 effect binding between said labeled compound and a 

component of said sample, and determining whether said 
binding occurred. 
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